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THE NEXT 6 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


KD is a 77-year-old female who presents to the emergency room. KD reports experiencing 3 episodes 
of severe angina in the last 24 hours. Her symptoms include chest discomfort, chest heaviness, and 
sweating. KD has been diagnosed with a non-ST elevation myocardial infarction (NSTEMI). KD is a 
retired teacher, she has 3 - 4 alcoholic drinks per week, and does not smoke. She reports her mother 
died of a “heart attack” at the age of 61. KD has no allergies, and her cag is 102 kg. KD's past 


degludec 16 units at bedtime, fenofibrate 200 mcg daily, sable 5mg ea nitroglyc 


0.4 mg/hr apply 1 patch QAM and remove QHS, bimatoprost 1 drop in each eye at bedti 
ibuprofen 200 mg 1 - 2 tabs q6h PRN (takes on average 3 - 4 tablets per day). 


Laboratory Parameters 


Parameter Value (Normal) 
Random glucose 8.6 mmol/L 

AIC 8.4% 

LDL 4.29 mmol/L (< 3.4 mmol/L) 
HDL 0.83 mmol/L (> 1.0 mmol/L) 


Serum creatinine 74 umol/L (22 - 75 umol/L) 


Troponin 4.4 ng/mL (0 - 0.4 ng/mL) 
Blood pressure 179/94 mmHg 
Pulse 101 bpm 


Which of the following statements about NSTEMI is true? 


Select one: 


Treatment with fibrinolytic therapy may be appropriate for patients with NSTEM if presenting within * 
12 hours of symptom onset 


NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the s 
myocardium 
Troponin levels are normalin  *% 


patiedigbopatiencing an NSTENI Rose Wang (ID:113212) this answer is incorrect. Troponin 
levels are elevated in patients experiencing an NSTEMI. 


Chest pain due to NSTEMI typically resolves within 5 minutes of rest or nitroglycerin use % 


Marks for this submission: 0.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand the definition and clinical presentation of non-ST elevation myocardial infarction (NSTEMI). 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST-depression and no changes to 
troponin levels. 


Angina is also the result of myocardial ischemia due to CAD. The classic symptom of angina is chest pain, 
often described as tightening or squeezing in nature. Other possible symptoms of angina include shortness 
of breath, nausea, sweating, abdominal pain, fatigue, and anxiety. Some populations (e.g. women, the elderly, 
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and patients with diabetes) are more likely to present with atypical symptoms. Angina can be classified as 
either chronic stable angina (angina pectoris) or unstable angina. It should also be noted that unstable 
angina is a type of acute coronary syndrome (ACS). 


Stable angina is induced by exercise or emotional stress, presents with no changes to troponin levels, and 
presents with minimal or no changes on ECG. Chest pain associated with stable angina typically resolves 
within 5 minutes of rest or within 5 minutes of administering nitroglycerin. Unstable angina may present at 
rest, and is associated with ST depression on ECG, but no changes to troponin levels. Chest pain associated 
with unstable angina typically lasts longer than 5 minutes and is not relieved by nitroglycerin. 


Fibrinolytics (e.g. alteplase, tenecteplase) are not recommended in patients presenting with NSTEMI/UA, but 
may be used as a reperfusion strategy for patients with STEMI. 

RATIONALE: 

Correct Answer: 


(Option #2): NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. This is in contrast to STEMI, where the affected blood vessels are completely occluded. 
Incorrect Answers: 

(Option #1): Fibrinolytic therapy is not used for the treatment of patients with NSTEMI. 


(Option #3): Troponin levels are elevated in patients experiencing an NSTEMI. 
(Option #4): This is true for chest pain caused by stable angina, not NSTEMI. 


TAKEAWAY/KEY POINTS: 


NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the myocardium. 
NSTEMI is associated with ST-segment depression on ECG and elevated troponin levels. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https.//myrxtx. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of 
the myocardium 


Which of the following details about KD does NOT increase her Thrombolysis in Myocardial Infarction (TIMI) 
Risk Score? 


Select one: 
KD's age X 
The number of severe angina episodes KD has experienced in the last 24 hours X 
KD's use of ibuprofen ¥ 


KD's  X 
troponin Rose Wang (ID:113212) this answer is incorrect. KD's troponin levels are elevated. 
evel Patients are given 1 point towards their TIMI Risk Score if cardiac markers (e.g. 


troponin) are elevated. 


Maris for this submission: 0.00/1.00, 


TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 
To understand risk stratification tools used for patients with ACS. 


BACKGROUND: 


The Thrombolysis in Myocardial Infarction (TIMI) Risk Score is used to estimate the risk of mortality, 
myocardial infarction (MI), or severe ischemia requiring urgent revascularization in patients with unstable 
angina (UA) or NSTEMI. Patients are given 1 point for each of the following factors if applicable: 


e Age 65 or over 
e Atleast 3 CVD risk factors (e.g. dyslipidemia, hypertension, diabetes, smoking, family history of CAD) 


e 50% or greater coronary artery stenosis 


Acetylsalicylic acid (ASA) use within the last 7 days 


2 or more episodes of severe angina within the last 24 hours 


Elevated cardiac markers (troponin or creatinine kinase) 


ST-segment deviation greater than or equal to 0.5 mm on ECG 


Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death. TIMI Risk Scores of 3 or 
greater are typically considered high risk. 


RATIONALE: 
Correct Answer: 


(Option #3): Use of non-steroidal anti-inflammatory drugs (NSAIDs) is not a criterion of the TIMI Risk Score. 
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Incorrect Answers: 


(Option #1): KD is 77 years old. Patients are given 1 point towards their TIMI Risk Score if they are over the 
age of 65. 

(Option #2): KD has experienced 3 episodes of severe angina in the last 24 hours. Patients are given 1 point 
towards their TIMI Risk Score if they have had more than 2 episodes of severe angina in the last 24 hours. 
(Option #4): KD's troponin levels are elevated. Patients are given 1 point towards their TIMI Risk Score if 
cardiac markers (e.g. troponin) are elevated. 


TAKEAWAY/KEY POINTS: 


The Thrombolysis in Myocardial Infarction (TIMI) Risk Score is used to estimate the risk of mortality, 
myocardial infarction (MI), or severe ischemia requiring urgent revascularization in patients with unstable 
angina (UA) or NSTEMI. 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: KD's use of ibuprofen 


KD's TIMI Risk Score is determined to be 5. 
Based on KD's TIMI Risk Score, which of the following is an appropriate treatment strategy for her NSTEMI? 


Select one: 
Angioplasty 


Medical x 


management Rose Wang (ID:113212) this answer is incorrect. KD's TIMI Risk Score is greater 


than 3 which classifies her as a high-risk patient. Medical management may be 
considered for low-risk patients with NSTEMI or unstable angina. 

Endoscopy % 

Fibrinolysis % 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand treatment strategies for patients with non-ST elevation myocardial infarction (NSTEMD). 
BACKGROUND: 


The Thrombolysis in Myocardial Infarction (TIMI) Risk Score is used to estimate the risk of mortality, 
myocardial infarction (MI), or severe ischemia requiring urgent revascularization in patients with unstable 
angina (UA) or NSTEMI. Patients are given 1 point for each of the following factors if applicable: 


+ Age 65 or over 


At least 3 CVD risk factors (e.g. dyslipidemia, hypertension, diabetes, smoking, family history of CAD) 


50% or greater coronary artery stenosis 


Acetylsalicylic acid (ASA) use within the last 7 days 


2 or more episodes of severe angina within the last 24 hours 


Elevated cardiac markers (troponin or creatinine kinase) 


ST-segment deviation greater than or equal to 0.5 mm on ECG 


Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death. TIMI Risk Scores of 3 or 
greater are typically considered high risk. 


Treatment strategies for patients with NSTEMI or unstable angina differ based on whether the patient is 
considered high-risk or not. Patients with NSTEMI/UA are considered high-risk if presenting with positive 
cardiac enzymes, ST-segment changes, TIMI Risk Score greater than or equal to 3, recurrent ischemia, heart 
failure, hemodynamic instability, sustained ventricular tachycardia, or have had prior coronary artery bypass 
grafting (CABG) or percutaneous coronary intervention (PCI). Patients who are high-risk patients are 
managed with an invasive strategy (e.g. angioplasty, PCI) while patients who are not high-risk may be 
managed with medical treatment alone. 


Medical management of NSTEMI or UA involves administration of ASA, a P2Y12 inhibitor, and an 
anticoagulant (usually enoxaparin or fondaparinux). Patients should also be initiated on an angiotensin- 
converting enzyme (ACE) inhibitor, a beta-blocker, and antianginal medications should be optimized. 


Fibrinolytics (e.g. alteplase, tenecteplase) are not recommended in patients presenting with NSTEMI/UA, but 
may be used as a reperfusion strategy for patients with STEMI. 


RATIONALE: 
Correct Answer: 
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(Option #1): KD's TIMI Risk Score is greater than 3 which classifies her as a high-risk patient. Therefore, an 
invasive treatment strategy, such as angioplasty or percutaneous coronary intervention, is appropriate. 


Incorrect Answers: 


(Option #2): KD's TIMI Risk Score is greater than 3 which classifies her as a high-risk patient. Medical 
management may be considered for low-risk patients with NSTEMI or unstable angina. 

(Option #3): Endoscopy is not an appropriate treatment for NSTEMI. 

(Option #4): Fibrinolysis is not recommended for patients with NSTEMI, but may be used as a reperfusion 
strategy for patients with STEMI. 


TAKEAWAY/KEY POINTS: 


Patients with NSTEMI/UA are considered high-risk if presenting with positive cardiac enzymes, ST-segment 
changes, TIMI risk score greater than or equal to 3, recurrent ischemia, heart failure, hemodynamic instability, 
sustained ventricular tachycardia, or have had prior CABG or PCI. Patients who are high-risk are managed 
with an invasive strategy such as angioplasty or PCI. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill 

[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 


(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107. 


The correct answer is: Angioplasty 


Which of the following changes to KD's current medication regimen is most appropriate? 


Stop nitroglycerin patch to reduce the risk of recurrent myocardial infarction (Mi) % 
Start hydrochlorothiezide to decrease mortality risk post-MI * 

Increase the dose of fenofibrate to achieve an LDL of <1.8 mmol/L ¥ 

Start metoprolol to decrease Y 


nepitality 48k pose Mi Rose Wang (ID:113212) this answer is correct. Beta-blockers 
have demonstrated improved survival rates post-MI. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 


To understand medications used post-myocardial infarction (MI) for mortality benefits and secondary 
prevention. 


BACKGROUND: 


Several medications initiated after acute coronary syndrome (ACS) have demonstrated mortality benefits. 
First, dual antiplatelet therapy (DAPT) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should 
be continued for at least one year following ACS. Ticagrelor has demonstrated superior efficacy to 
clopidogrel with regards to reducing mortality and preventing cardiovascular (CV) events, but clopidogrel is 
preferred in patients at higher risk of bleeding. ASA 81 mg should be continued indefinitely for all patients 
with ACS. 


Second, beta-blockers and angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 
hours of ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, 
but caution should be exercised in patients with STEMI since calcium channel blockers have been associated 
with increased mortality and morbidity in this population. Contraindications to beta-blockers include 
bradycardia (heart rate <50 bpm), 2nd or 3rd degree heart block in patients without a pacemaker, 
hypotension (systolic BP <100 mmHg), and reactive airway disease, Patients intolerant to ACE inhibitors may 
be initiated on an angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in 
this setting. 


Finally, all patients with ACS should be initiated on a high-intensity statin regardless of baseline LDL levels. 
The PROVE IT-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found 
that the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. 


The latest Canadian Cardiovascular Society guidelines recommend an LDL target of <1.8 mmol/L for patients 
with atherosclerotic cardiovascular disease (ASCVD). This includes patients who have had an MI or ACS, 
patients with stable angina, patients who have had a stroke or transient ischemic attack, patients with 
peripheral artery disease, and patients with abdominal aortic aneurysm. 


RATIONALE: 

Correct Answer: 

(Option #4): Beta-blockers have demonstrated improved survival rates post-MI. 
Incorrect Answers: 


(Option #1): Nitroglycerin is not associated with an increased risk for MI. KD has stable angina and should 
continue using the nitroglycerin patch to manage her symptoms. 

(Option #2): Hydrochlorothiazide is not known to have mortality benefits post-MI. 

(Option #3): Fenofibrate is not associated with mortality benefits post-MI. A high-intensity statin should be 
initiated to meet this LDL target. 


TAKEAWAY/KEY POINTS: 
Beta-blockers should be initiated in all patients without contraindications post-MI. 
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REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Fitchett DH, Goodman SG, Leiter LA, et al. Secondary Prevention Beyond Hospital Discharge for Acute 
Coronary Syndrome: Evidence-Based Recommendations. Can J Cardiol. 2016;32(7 Suppl):515-534. 
doi:10.1016/j.cjca.2016.03,002 


[3] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management 
of Dyslipidemia for the Prevention of Cardiovascular Disease in Adults. CanadianJournCardio. 
2021;37(8):1129-1150. doi: https://doi.org/10.1016/j.cjca.2021.03.016 


The correct answer is: 
Start metoprolol to decrease mortality risk post-MI 


Out of the following options, which of KD's home medications should be discontinued at discharge? 


Select one: 


Metformin * 
Ibuprofen ¥ 

j Rose Wang (ID:113212) this answer is correct. Non-steroidal anti-inflammatory drugs 
(NSAIDs) have been associated with an increased risk for myocardial infarction and 
should ideally be discontinued post-NSTEMI. 


Bimatoprost * 
Canagliflozin * 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To recognize medications that may increase the risk for cardiovascular events. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI, non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Risk factors for CAD include increasing age, male sex, family history (ie. first-degree relative who has had an 
Ml under the age of 55, for females, or 65, for males), smoking, hypertension, dyslipidemia, type 2 diabetes 
mellitus, obesity, physical inactivity, chronic kidney disease, and stress. 


Possible drug causes of ACS include non-steroidal anti-inflammatory drugs (NSAIDs) (especially 
cydooxygenase-2 (COX-2) inhibitors), stimulants (amphetamines, cocaine, other sympathomimetic agents), 
oral contraceptives, and alcohol. 


NSAIDs, both COX-2 selective and non-selective, have been associated with an increased risk for 
cardiovascular events, such as myocardial infarction. One proposed mechanism for this increased risk is that 
selective COX-2 inhibition leads to platelet aggregation and vasoconstriction. Normally, the COX-2 enzyme 
catalyzes production of prostacyclin in arterial endothelial cells which causes vasodilation and inhibits platelet 
aggregation. The COX-1 enzyme, located in platelets, produces thromboxane A2 which opposes these 
effects, causing vasoconstriction and platelet aggregation. Different NSAIDs inhibit COX-1 and COX-2 
‘enzymes to varying degrees. The mechanism through which non-selective NSAIDs increase cardiovascular 
risk is less clear, but as a class, NSAIDs have the potential to cause fluid retention and hypertension, which 
may also contribute to this risk. 


RATIONALE: 


Correct Answer: 


(Option #2): Non-steroidal anti-inflammatory drugs (NSAIDs) have been associated with an increased risk for 
myocardial infarction and should ideally be discontinued post-NSTEMI. 

Incorrect Answers: 

(Option #1): Metformin is not associated with an increased risk for cardiovascular events and can be 
continued. 

(Option #3): Bimatoprost is not associated with an increased risk for cardiovascular events and can be 
continued. 

(Option #4): Canagliflozin is not associated with an increased risk for cardiovascular events and can be 
continued. 


TAKEAWAY/KEY POINTS: 


Possible drug causes of ACS include NSAIDs (especially COX-2 inhibitors), stimulants (amphetamines, cocaine, 
other sympathomimetic agents), oral contraceptives, and alcohol. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https//mynxtx.ca. 


[2] Bally M, Dendukuri N, Rich B, et al. Risk of acute myocardial infarction with NSAIDs in real world use: 
Bayesian meta-analysis of individual patient data. BMJ. Published online 2017. doi:10.1136/bmj.j1909 
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[3] Howard PA, Delafontaine P. Nonsteroidal anti-inflammatory drugs and cardiovascular risk. Journal of the 
American College of Cardiology. 2004;43(4):519-525. doi:10.1016/jjacc.2003.09.043 


[4] Cheetham TC, Graham DJ, Campen D, et al. Myocardial Infarction and Its Association with the Use of 
Nonselective NSAIDs: A Nested Case-Control and Time-to-Event Analysis. Perm J. 2008;12(1):16-22. 
doi:10.7812/TPP/07-081 


The correct answer is: Ibuprofen 


Which of the following antiplatelet regimens would be most appropriate to initiate for KD? 


Select one: 
Acetylsalicylic acid (ASA) 81 mg daily * 
ASA 81 mg daily plus prasugrel 10 mg daily * 


ASA 81mg daily plus ¥ 


clopidogrel 75 mg daily Rose Wang (ID:113212) this answer is correct. This would be an 


appropriate dual antiplatelet therapy regimen to initiate for KD. 


Ticagrélor 90 mg BID plus clopidogrel 75 mg daily * 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand antiplatelet therapy regimens used post-NSTEMI. 
BACKGROUND: 


Antiplatelets used in the management of acute coronary syndrome (ACS) are ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a 
P2Y12 inhibitor is referred to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk 
of a secondary cardiac event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 
inhibitor is continued for at least one year following ACS. In patients without ACS who undergo elective 
percutaneous coronary intervention (PCI), a shorter duration of DAPT (e.g. minimum 1 month if a bare metal 
stent was used or minimum 3 months if a drug eluting stent was used) may be appropriate. In patients 
undergoing fibrinolysis, clopidogrel is the antiplatelet of choice. The table below compares characteristics of 
the available P2Y12 inhibitors. 


[clopidogrel (c) [Ticagretor (7) [Prasugrel (P) 

Potency of P2Y12 inhibition T, P <C 

Mechanism of P2Y12 Irreversible Reversible Irreversible 

inhibition 

Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 

Efficacy RPG 

Bleeding C<T,P 

Other side Rash Dyspnea Cl if history of stroke 

effects/precautions Avoid if <60 kg or >75 

years old 

Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, clarithromycin) antiplatelets) 
esomeprazole) 

Dosing Loading dose: 300-600 Loading dose: 180 mg Loading dose: 60 mg 
mg Maintenance: 90 mg Maintenance: 10 mg 
Maintenance: 75 mg daily BID daily 

Min. # of days to 5 days 5 days 7 days 

discontinue before 

CABG/surgery 

RATIONALE: 
Correct Answer: 


(Option #3): This would be an appropriate dual antiplatelet therapy regimen to initiate for KD. 
Incorrect Answers: 


(Option #1): Patients should be initiated on dual antiplatelet therapy with ASA and a P2Y12 inhibitor, not 
ASA alone, following an NSTEMI. 

(Option #2): Prasugral would not be an appropriate P2Y12 inhibitor for KD since she is over 75 years old. 
(Option #4): Patients should be initiated on dual antiplatelet therapy with ASA and a P2Y12 inhibitor 
following an NSTEMI. Ticagrelor and clopidogrel are both P2Y12 inhibitors and should not be combined. 


TAKEAWAY/KEY POINTS: 
Antiplatelets are initiated to reduce the risk of a secondary cardiac event. Treatment with ASA is continued 
indefinitely and treatment with a P2Y12 inhibitor is continued for at least one year following ACS. In patients 
without ACS who undergo elective percutaneous coronary intervention (PCI), a shorter duration of DAPT (e.g. 
minimum 1 month if a bare metal stent was used or minimum 3 months if a drug eluting stent was used) 
may be appropriate. 


REFERENCE: 
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[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https;//myrxtx.ca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment—part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


[B] Mehta SR, Bainey KR, Cantor WJ, et al. 2018 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology focused update of the guidelines for the use of antiplatelet therapy. Canadian 
Journal of Cardiology. 2018;34(3):214-233. doi:10.1016/j.qjca.2017.12.012 


The correct answer is: ASA 81 mg daily plus clopidogrel 75 mg daily 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


WS is a 70-year-old female who is brought to the emergency room following symptoms of chest 
tightness, dizziness, epigastric pain, and nausea. ST-segment depression is seen on ECG and WS's 
troponin levels are elevated. WS's respiratory rate is 25 breaths per minute (normal: 12-20 breaths per 
minute), and she is experiencing shortness of breath. WS is diagnosed with a non-ST elevation 
myocardial infarction (NSTEMI). WS's medical conditions consist of allergic rhinitis, dyslipidemia, and 
second-degree heart block. WS does not have a pacemaker. Her current medications include 
atorvastatin 20 mg daily and rupatadine 10 mg daily. WS has no medication allergies, she smokes 10 
cigarettes daily, and does not drink alcohol. 


Parameter Values 

Blood pressure 180/120 mm Hg 

O; saturation 84% 

crcl 60 mL/min 

LDL 4.8 mmol/L (normal range is < 3.4 mmol/L) 
TG 3.4 mmollL (normal range is < 1.71 mmol/L) 


Which of the following medications is LEAST appropriate to initiate for WS within the first 24 hours? 


Select one: 


Acetylsalicylic acid (ASA) * 


Fondaparinux X 
Rose Wang (ID:113212) this answer is incorrect. Early management of NSTEMI 


includes initiation of a parenteral anticoagulant such as fondaparinux. 


Ramipril» 
Bisoprolol ¥ 


Maris for this submission: 0.00/1.00. 


TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To understand acute management of non-ST elevation myocardial infarction (NSTEMI). 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta-blockers (or 
calcium channel blockers), and anticoagulants (eg. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Beta-blockers and angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 hours of 
ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, but 
caution should be exercised in patients with a STEMI since calcium channel blockers have been associated 
with increased mortality and morbidity in this population. Contraindications to beta-blockers include 
bradycardia (heart rate <50 bpm), 2" or 3% degree heart block in patients without a pacemaker, 
hypotension (systolic BP <100 mmHg), and reactive airway disease. Patients intolerant to ACE inhibitors may 
be initiated on an angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in 
this setting, 


RATIONALE: 


Correct Answer: 


Question 8 
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* Bisoprolol - Beta-blockers should be initiated within 24 hours of NSTEMI for most patients, however, 
WS has second-degree heart block which is a contraindication to the use of beta-blockers. 


Incorrect Answers: 


e Acetylsalicylic acid (ASA) - Early management of NSTEMI includes administration of ASA 160-325 mg 
STAT. 


e Fondaparinux - Early management of NSTEMI includes initiation of a parenteral anticoagulant such as 
fondaparinux. 


* Ramipril - Angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 hours of an 
NSTEMI for all patients without contraindications. 


TAKEAWAY/KEY POINTS: 


Contraindications to beta-blockers include bradycardia (heart rate <50 bpm), 2™ or 3™ degree heart block in 
patients without a pacemaker, hypotension (systolic BP <100 mmHg), and reactive airway disease. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment—part 1: non-ST-segment 
elevation ACS. Can J Cardiol, 2011;27 Suppl A:5387-S401. doi:10.1016/j.cica.2011.08.110 


The correct answer is: Bisoprolol 


WS is 


ated on dual antiplatelet therapy (DAPT) with clopidogrel and acetylsalicylic acid (ASA). 


How many days before a non-urgent coronary artery bypass graft (CABG) should clopidogrel be temporarily 
discontinued? 


Select one: 


Minimum Y. 


Bats Rose Wang (ID:113212) this answer is correct. Clopidogrel should be held for at least 


3 days before a scheduled CABG to reduce the risk of bleeding. 
Minimum 7 days % 

Minimum 3 days % 

Minimum 2 days * 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To understand when antiplatelets should be discontinued prior to coronary artery bypass grafting (CABG). 


BACKGROUND: 


Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2Y12 inhibitors include 
clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred 
to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk of a secondary cardiac 
event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 inhibitor is continued for at 
least one year following ACS. 

Coronary artery bypass grafting (CABG) is a surgical procedure performed to restore blood flow to an 
occluded coronary artery. During this procedure, a section of healthy artery or vein from another part of the 
patient's body (eg. their arm, leg or chest) is grafted (attached) to the affected coronary artery to allow blood 
to flow around (bypass) the blockage. 


When a CABG is scheduled, clopidogrel or ticagrelor should be stopped at least 5 days before the surgery, 
and prasugrel should be stopped at least 7 days before the surgery, to reduce the risk of bleeding. 


RATIONALE: 
Correct Answer: 


* Minimum 5 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding. 


Incorrect Answers: 


e Minimum 7 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding. 


© Minimum 3 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding. 
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TAKEAWAY/KEY POINTS: 


When a CABG is scheduled, clopidogrel or ticagrelor should be stopped at least 5 days before the surgery, 
and prasugrel should be stopped at least 7 days before the surgery, to reduce the risk of bleeding. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. httos//mynxbxca. 


[2] Coronary artery bypass surgery. Heart and Stroke Foundation of Canada. 
https://www.heartandstroke.ca/heart-disease/treatments/surgery-and-other-procedures/coronary-artery- 


The correct answer is: 
Minimum 5 days 


WS i: 


jated on ramipril 2.5 mg BID and atorvastatin 


increased from 20 mg daily to 80 mg daily. 


Which of the following is FALSE regarding secondary prevention for WS? 


Select one: 
Atorvastatin may be v 7 
A AE ET Rose Wang (ID:113212) this answer is correct. High-intensity 
post-NSTEMI statin therapy is continued indefinitely following an NSTEML 


Clopidogrel may be discontinued after 1 year post-NSTEMI * 
Ramipril should be continued indefinitely % 
Acetylsalicylic acid (ASA) should be continued indefinitely % 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To understand medications used post-NSTEMI for secondary prevention. 


BACKGROUND: 


Several medications initiated after ACS have demonstrated mortality benefits. First, dual antiplatelet therapy 
(DAPT) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should be continued for at least one 
year following ACS. Ticagrelor has demonstrated superior efficacy to clopidogrel with regards to reducing 
mortality and preventing cardiovascular (CV) events, but clopidogrel is preferred in patients at higher risk of 
bleeding. ASA 81 mg should be continued indefinitely for all ACS patients. 


Second, beta-blockers and angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 
hours of ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, 
but caution should be exercised in patients with STEMI since calcium channel blockers have been associated 
with increased mortality and morbidity in this population. Contraindications to beta-blockers include 
bradycardia (heart rate <50 bpm), 2nd or 3rd degree heart block in patients without a pacemaker, 
hypotension (systolic BP <100 mmHg), and reactive airway disease. Patients intolerant to ACE inhibitors may 
be initiated on an angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in 
this setting. 


Finally, all patients with ACS should be initiated on a high intensity statin regardless of baseline LDL levels. 
The PROVE IT-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found 
that the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. Statins 
are indicated for patients with ACS as per the Canadian Cardiovascular Society guidelines, and treatment is 
continued indefinitely post-MI. 


RATIONALE: 
Correct Answer: 


* Atorvastatin may be discontinued after 1 year post-NSTEMI - High-intensity statin therapy is 
continued indefinitely following an NSTEMI. 


Incorrect Answers: 


* Clopidogrel may be discontinued after 1 year post-NSTEMI - Dual antiplatelet therapy with ASA 
and clopidogrel should be continued for at least 1 year post-NSTEMI. After 1 year, WS may continue 
with ASA alone. 


* Ramipril should be continued indefinitely - Long-term ACE inhibitor therapy is appropriate for most 
patients post-NSTEMI. 


* Acetylsalicylic acid (ASA) should be continued indefinitely - ASA is continued indefinitely following 
NSTEMI. 


TAKEAWAY/KEY POINTS: 
Statins are indicated for patients with ACS as per the Canadian Cardiovascular Society guidelines, and 
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REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Fitchett DH, Goodman SG, Leiter LA, et al. Secondary Prevention Beyond Hospital Discharge for Acute 
Coronary Syndrome: Evidence-Based Recommendations. Can ] Cardiol. 2016;32(7 Suppl):S15-$34. 
doi:10.1016/j.cjca.2016.03.002 


[3] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia 
for the Prevention of Cardiovascular Disease in Adults. CanadianJournCardio. 2021;37(8):1129-1150. doi: 
https://doi.org/10.1016/j.cjca.2021.03.016 


The correct answer is: 
Atorvastatin may be discontinued after 1 year post-NSTEMI 


You are a hospital pharmacist and a medical resident comes to you for guidance on how long her 
patient should remain on antithrombotic therapy. Her patient, NK, is a 59-year-old male who was 
brought to the emergency room (ER) by his wife following an episode of severe, dull, substernal pain. 
An ECG was performed in the ER which revealed a 3 mm ST-segment depression. NK's blood work 
revealed troponin levels of 3 ng/mL (normal: 0 - 0.4 ng/ml). NK's weight is 110 kg, his blood pressure 
at presentation was 150/95 mmHg, and his heart rate was 95 bpm. NK was diagnosed with a non-ST 
elevation myocardial infarction (NSTEMI). In hospital, NK was initiated on acetylsalicylic acid (ASA) 81 
mg daily (loading dose of 325 mg), ticagrelor 90 mg BID (loading dose of 180 mg), fondaparinux 2.5 
mg SC daily, nitroglycerin spray 0.4 mg SL PRN, bisoprolol 2.5 mg daily, and ramipril 2.5 mg BID. NK 
was not on any medication prior to admission and has no allergies. Percutaneous coronary 
intervention (PCI) was performed and a drug-eluting stent (DES) was placed in the narrowed blood 
vessel. 


Which of the following recommendations is most appropriate for NK? 


Select one: 
Continue fondaparinisx 2.5 mg SC daily for 1 year % 
Continue ASA 81mg daily for 1 year X 
Continue ASA 81 mg and ticagrelor 90 mg BID for at least 2 months % 


Continue ASA 81 mgand Y 
ticagrelor 90 mg BID for at 
least 12 months 


Rose Wang (ID:113212) this answer is correct. Patients with a 
DES should be treated with dual antiplatelet therapy (DAPT) for a 
minimum of 12 months post-ACS. 


Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To identify proper medical management post-insertion of a drug eluting stent. 


BACKGROUND: 


Antiplatelets used in the management of acute coronary syndrome (ACS) are ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a 
P2Y12 inhibitor is referred to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to prevent stent 
thrombosis following percutaneous coronary intervention (PCI) and to reduce the risk of secondary cardiac 
events. 


Types of stents that may be inserted during PCI include bare metal stents (BMS) and drug eluting stents 
(DES). DES are a newer type of stent associated with lower rates of stent thrombosis and restenosis compared 
to the older BMS. Patients with ACS who undergo PCI should be treated with DAPT for at least 12 months 
and ASA should be continued indefinitely. Patients without ACS who undergo elective PCI should typically be 
treated with DAPT (specifically ASA and clopidogrel) for at least 6 months. Patients in this category who are 
also at an increased risk for bleeding may be treated with DAPT for a minimum of 1 month if a BMS was 
inserted, or a minimum of 3 months if a DES was inserted 


RATIONALE: 
Correct Answer: 


* Continue ASA 81 mg and ticagrelor 90 mg BID for at least 12 months - Patients with a DES should 
be treated with dual antiplatelet therapy (DAPT) for a minimum of 12 months post-ACS. 


Incorrect Answers: 


* Continue fondaparinux 2.5 mg SC daily for 1 year - Parenteral anticoagulants are recommended 
prior to and immediately after PCI. Unless compelling indications exist, long term anticoagulation is 
not necessary. 


* Continue ASA 81 mg daily for 1 year - Current guidelines state that low-dose ASA should be 
continued indefinitely. 


* Continue ASA 81 mg and ticagrelor 90 mg BID for at least 2 months - Patients with a DES should 
be treated with dual antiplatelet therapy (DAPT) for a minimum of 12 months post-ACS. Patients 


wiuiwut ALS Wio UNUELYY EIELUVE PUI WIU a VED Tay VE UeA@LeU WILE GAFI IUI 2-9 MONIS. 


TAKEAWAY/KEY POINTS: 


After insertion of a DES for a non-elective PCI, DAPT should be continued post-NSTEMI for at least 12 
months. ASA should be taken indefinitely. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Mehta S, Bainey K, Cantor W. 2018 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology Focused Update of the Guidelines for the Use of Antiplatelet Therapy. 
2018;34(3):214-233. https//www.onlinecjc.ca/article/50828-282X(17)31221-7/abstract. 


The correct answer is: Continue ASA 81 mg and ticagrelor 90 mg BID for at least 12 months 
Finish review 
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